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BACKGROUND:  Duodenum  diverticulum  is the  most  common  site  for diverticular  disease  of small
intestine.  Most  of duodenal  diverticulum  are  asymptomatic,  but complicated  or perforated  duodenal
diverticulum  is rare.  Nonoperative  management  is attractive  in selected  patients,  because  of  higher
surgical  complications.  We  suggest  the  use  of  a minimally  invasive  operative  method  as  an  alterna-
tive  approach  for  the management  of  complicated  duodenal  diverticulum,  especially  when  conservative
treatment  has failed.
CASE PRESENTATION:  A 67-year-old  female  was admitted  to  Emergency  Department  with  sudden  onset
of severe  right  upper  abdominal  pain  and  fever  (38.2 ◦C)  lasted  8 h. Abdominal  computed  tomographic
imaging  was  performed  and  a perforated  duodenal  diverticulum  with  right-sided  anterior  pararenal
space  free  air  and  ﬂuid  retention  was  identiﬁed.  After assessment  and resuscitation,  proper  treatment
modality  was  selected  taking  in consideration  type,  location  and  complication  of  duodenal  diverticulum.
A  emergency  laparoscopic  duodenal  diverticulectomy  with  intraabdominal  drainage  was  performed.
Postoperative  period  was  uneventful  and  patient  was  discharged  on  the  10th postoperative  day.  English
literatures  discussing  laparoscopic  management  for  complicated  duodenal  diverticulum  were  carefully
reviewed.
CONCLUSIONS:  Laparoscopic  approach  showed  less  complication,  shorted  hospital  stay  and  better  out-
come  in  comparison  to conservative,  or  open  surgery.  Laparoscopic  approach  is safe  and  feasible  in
selected  cases  of  complicated  duodenal  diverticulum  (laterally  located  and  protruding  duodenal  divertic-
ulum).  With  advances  in  laparoscopic  instruments  and  techniques,  complicated  duodenal  diverticulums
can  be  managed  safely  by  laparoscopically.
 Publi
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. Introduction
Duodenum diverticulum is the most common site for divertic-
lar disease of small intestine. The entity was ﬁrst reported by
homel in 1710 and the ﬁrst well-documented report was  by Mor-
agni in 1762 [8]. Duodenal diverticulum is usually an acquired
esion and 60% of patients older than 40 and predominantly occurs
n women [11,16]. Their incidence varies from 0.16% to 22% in
mong various diagnostic method and duodenal diverticulum are
sually asymptomatic [6,11,18]. The most frequent location is the
econd (62%) and third (30%) portions of the duodenum [1,3]. The
reoperative diagnosis of duodenal diverticulum can be made by
pper GI barium studies, computed tomographic (CT) scan, upper
I endoscopy or endoscopic retrograde cholangiopancreatography
ERCP) [5,6,16,18].Symptomatic duodenal diverticulum are 1% to 5%, which
resent with pain, bleeding, inﬂammation, cholestasis, obstruction,
erforation, cholangitis, pancreatitis, or malignant transformation
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ttp://dx.doi.org/10.1016/j.ijscr.2016.10.001
210-2612/© 2016 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing 
reativecommons.org/licenses/by-nc-nd/4.0/).shed  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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[1,3,11]. Complications are rare (about 0.03% per year) but may
be very severe, such as chronic abdominal pain, bezoar forma-
tion, biliary or pancreatic duct obstruction, hemorrhage, duodenal
obstruction and perforation [1,2,18]. Elective surgical treatment of
asymptomatic diverticulum is not justiﬁed. Endoscopic treatment
is usually the ﬁrst-line approach to biliopancreatic complications
related to juxtapapillary duodenal diverticulum and also for diver-
ticulum with hemorrhage or other intraluminal lesion related
intestinal obstruction complications [1,6,8,9,15,13,17].
The deﬁnitive diagnosis and associated anatomy structure of
some complicated duodenal diverticulum, such as diverticulitis,
perforation, or obstructive cholangitis, were generally obtained by
CT scan before surgery [5]. Perforated duodenal diverticulitis is
an uncommon abdominal condition, which is mistaken clinically
for acute cholecystitis, pancreatitis and perforated duodenal ulcer.
The characteristic CT ﬁndings, including an extraluminal air collec-
tion and a diverticulum with a thickened wall due to inﬂammation
or a retroperitoneal inﬁltration with ﬂuid retention. Diagnosis is
often delayed because clinical symptoms are not speciﬁc and the
diagnosis is performed mainly by imaging studies.
Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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The supposed causes of perforation are multiple and include
iverticulitis, enterolithiasis, ulceration, iatrogenic perforation
uring ERCP sphincterotomy, trauma, foreign body and most fre-
uently ischemia due to distention related to food retention inside
he diverticulum [1–4,20,21]. In two-thirds of cases, the duodenal
iverticulum perforates into the retroperitoneum adjacent to the
econd portions of the duodenum [1].
Conservative treatment of perforated duodenal diverticulum
ased on fasting with bowel rest with or without nasogastric suc-
ion, intravenous ﬂuid hydration or total parenteral nutrition, and
road-spectrum antibiotics may  be offered in some selected cases
hen diagnosis is made early in stable patients, or in elderly
atients and had underlying medical problems [1,4,22]. CT-guided
ercutaneous drainage for any intra-abdominal abscess may  be
ecessary to complete this conservative medical treatment plan
1,4,23].
Forsell and Cey performed the ﬁrst open surgical treatment for
omplicated duodenal diverticulum in 1915 [8,11]. Surgical treat-
ent is reserved for failure of endoscopic or conservative therapy
1,16]. Effective treatment of symptomatic duodenal diverticulum
s simple diverticulectomy and two layer closure of the duodenum
ith drainage of the retroperitoneum [1,16]. Surgical interven-
ion in complicated duodenal diverticulum has high postoperative
orbidity and mortality. The main postoperative complication of
iverticulectomy is duodenal leak or ﬁstula, which carries up to
 13% to 30% mortality rate [1,16]. Late diagnosis or misdiagnosis
auses perforation with a mortality rate of 90% [16].
We present a rare case of perforated diverticulum from the sec-
nd part of the duodenum and its successful laparoscopic surgical
anagement. Minimally invasive surgery has been associated with
ess morbidity and early return to work. The aim of this study was to
eview of the English language literatures of complicated duodenal
iverticulum in diagnosis and treatment currently with a special
ocus on laparoscopic surgical management.
. Case report
A 67 years old female patient with hypertension, hyper-
ipidemia, rheumatoid arthritis and insomnia, is admitted to
mergency Department with sudden onset of severe right upper
bdominal pain, nausea and poor appetite for the last 8 hours. On
rrival her vital signs showed auricular temperature of 38.2◦C,
eart rate of 84/min and blood pressure of 132/66 mmHg. She
ad generalized abdominal tenderness and rebounding tender-
ess with signs of peritoneal irritation. She had leukocytosisculum with retroperitoneal free air and ﬂuid retention.
(12900/mm3 with 91.2% neutrophils) and amylase of 109 U/L, with
normal liver tests, renal function test, lipase level and arterial blood
gases.
Abdominal X-ray showed no intra-peritoneal free air. Computed
tomography (CT) of abdomen revealed ruptured extraperitoneal
duodenum diverticulum. (Fig. 1)
An urgent operation was performed laparoscopically under
general anesthesia with endotracheal intubation in reverse Tren-
delenburg position with her arms extended to sides. As the ﬁrst
step, abdominal access was  obtained above the umbilicus with
Veress needle. We created a 12-mmHg intra-abdominal pressure
by insufﬂation of carbon dioxide (CO2). When proper distension
of the abdominal cavity, a 12-mm trocar was inserted above the
umbilicus. One 10-mm trocar was inserted on the midline about
15 cm above the umbilicus. A 5-mm trocar was inserted superi-
orly in the right midclavicular line region and another in the right
anterior axillary line region. A 30◦, 10-mm camera was  used for
intraoperative visualization.
The abdominal exploration was  performed, profuse irrigation
with normal saline to clean and divided using a 5-mm laparo-
scopic Ligasure device to enter the lesser sac. Transverse colon
and hepatic ﬂexure were mobilized, the transverse mesocolon was
identiﬁed and colonic vasculature was protected. Kocher maneu-
ver was performed and the perforated duodenal diverticulum was
grasped carefully and peridiverticular space dissected circumfer-
entially. The neck was  well exposed to ensure that no other bile or
pancreatic duct structure. The endostapler (Ethicon) blue of 45 mm
was inserted through a 12-mm trocar and was  directed toward the
neck of diverticulum. (Fig. 2) The stapler was ﬁred and the per-
forated duodenal diverticulum was resected and removed out of
the abdomen. A nasogastric tube was  placed to the duodenum and
leak test was  performed. There is hemostasis was controlled and
two 16 French closed-suction drain were inserted through the right
upper quadrant trocar and placed in subhepatic space and Morri-
son’s pouch. (Fig. 3) The 10- and 12-mm trocar holes were closed.
The operative time was 100 minutes. Intraoperative bleeding was
minimal.
This patient was  admitted in a sepsis condition with empiric
antibiotics treatment and the deﬁnitive laparoscopic surgical treat-
ment with intraabdominal drainage. She resumed oral intake of
food gradually on the sixth postoperative day. Postoperative period
was uneventful and patient was  discharged on 10th postoperative
day. She was asymptomatic and had no complications during the
three months follow-up.
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Fig. 2. The perforated duodenal diverticulum (DD) of second portion of duodenum (D2) was identiﬁed after warm N/S irrigation and Kocher maneuver. The perforated duo-
denal  diverticulum was  grasped carefully and peridiverticular space dissected circumferentially. The Endo-GIA stapler was  inserted and ﬁred, then the resected diverticulum
was  removed. (IVC: inferior vena cava, GB: Gallbladder, L: Liver).
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. Discussion
By using a Medline search, a review of the English literature was
erformed from the ﬁrst report of laparoscopic surgery of a duo-
enal diverticulum[9] to the present time (1994 to 2016 [7–19]).
e reviewed 13 studies [7–19] published since 1994 producing 14
ases, which were combined with the one at our institution for a
otal of 15 patients. These reports have been published regarding
mall patient series of laparoscopic treatment for complicated (per-
oration, hemorrhage, abdominal pain, bezoar formation, and bile
uct or pancreatic duct obstruction) duodenal diverticulum. The
ata of the reviewed cases are summarized, with a description of
atient characteristics, diagnostic methods, and therapeutic results
Table 1).
In the present series, the most common presenting compli-
ated symptom was abdominal pain, seen in 11 patients (73%).
he clinical operation indication were chronic abdominal pain with
nﬂammation in eight cases (53%, one of them combined with
ezoar), bleeding in three cases (20%), perforation in two  cases
13%), obstructive jaundice in one case (7%), and gastric outletnd two surgical drains were inserted.
obstruction in one case (7%). Of the 15 patients who  received
some diagnostic imaging test during their hospitalization, 9 (60%)
underwent UGI series; 7 (47%), CT scan; and 6 (40%), esophagogas-
troduodenoscopy (EGD). The surgical method were laparoscopic
diverticulectomy in twelve cases (80%), one of them combined with
Robotic surgery and choledochoduodenostomy, laparoscopic distal
gastrectomy and gastrojejunostomy in two cases (13%), and laparo-
scopic inversion in one case (7%). In our study, the most common
location were lateral wall location and second portion of duodenal
diverticulum, seen in 8 patients (53%).
Laparoscopic stapled with/without hand-sewn diverticulec-
tomy (1- or 2-layer closure) with drainage of the retroperitoneal
space is the most commonly used. There were no deaths and only
one mild complication (diarrhea), less hospital stay and early recov-
ery for our series.
Although the treatment method and laparoscopic indication has
not yet been conclusively established, our study conﬁrms the safety
of laparoscopic approach in treatment of complicated duodenal
diverticulum. The location of the diverticulum on the lateral side of
duodenum facilitates the laparoscopic treatment. Other locations of
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Table 1
Reported Cases of laparoscopic surgery for duodenal diverticulum.
Source Sex/Age,y Chief Presenting
Symptom
Operation
indication
Location in
Duodenum
Portion/side wall
Method of
Diagnosis
Treatment Complications Hospital stay (d)
Present study, 2016 F/67 Pain Perforation D2PL CT Laparoscopic diverticulectomy None 10
Callery  et al, 1994 [9] M/54 Bleeding Bleeding D2 EGD/OR Laparoscopic diverticulectomy None 3
Coelho  et al, 1999 [10] M/38 Pain Pain, Inﬂammation D2L CT/UGI Laparoscopic inversion None 1
Tagaya  et al, 2000 [12] M/76 Bleeding Bleeding D3L UGI/EGD Laparoscopic diverticulectomy None X
Graur  et al, 2005 [11] F/35 Pain Pain, Inﬂammation D2L UGI Laparoscopic diverticulectomy None 5
Mehmet  et al, 2009 [19] F/26 Pain Pain, Inﬂammation D2L EGD/UGI Laparoscopic diverticulectomy None 4
Lee  et al, 2010 [7] F/61 Pain Perforation D2PL CT/OR Laparoscopic diverticulectomy None 10
Kella  et al, 2010 [13] F/78 Jaundice Obstructive jaundice D2M CT/EGD/EUS Laparobotic duodenal diverticulectomy
and choledochoduodenostomy
Diarrhea 6
Matthijs  et al, 2011 [18] F/50 Pain Pain, Inﬂammation D2L CT/UGI Laparoscopic diverticulectomy None X
K.H.  Hutson et al, 2011 [14] X/X Pain Pain, Inﬂammation D1 X Laparoscopic distal gastrectomy and
gastro-jejenostomy
None X
X/X  Pain Pain, Inﬂammation D1 X Laparoscopic distal gastrectomy and
gastro-jejenostomy
None X
Dilip  et al, 2012 [8] F/80 Bleeding Bleeding D2AM CT/UGI Laparoscopic diverticulectomy None 5
Ahmet  et al, 2012 [15] F/47 Pain Pain, Inﬂammation, Bezoar D2L CT/EGD/UGI Laparoscopic diverticulotomy and
diverticulectomy
None 7
Meinke  et al, 2013 [17] X/40 Pain Gastric outlet obstruction(IDD) D2M MRCP/Fluoro/UGI Laparoscopic duodenotomy and
diverticulectomy
None X
Yahya  et al, 2015 [16] F/56 Pain Pain, Inﬂammation D2L EGD/UGI Laparoscopic diverticulectomy None 4
Abbreviations: CT(computerized tomography); EGD(esophagogastroduodenoscopy); UGI(upper gastrointestinal tract series); EUS(endoscopic ultrasound); MRCP(magnetic resonance cholangiopancreatography); Flu-
oro(ﬂuoroscopy); OR(operating room); D1/D2/D3(ﬁrst/second/third portion of duodenum); A/P/L/M wall(anterior/posterior/lateral/medial);M(male); F(female); X(unknown).
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Table 2
Reported series of Perforated duodenal diverticulum, 1907–2016.
Source No. of Cases Treatment: method Morbidity Mortality Hospital stay (d)
All series, 1907–2016 186 16%(30/186)
Juler  et al, 1969 review 1907–1969 [20] 56 34%(19/56)
Durate  et al, 1992 review 1969–1989 [21] 47 13%(6/47)
Present  Series, 1989–2016 [2–5,25–29] 83 23%(19/83) 6%(5/83)
Operation(65) 28%(18/65) 8%(5/65)
Non-operation(18) 6%(1/18) 0%(0/18)
Chad  et al, 2012 review 1989–2011 [4] 61 29.5%(18/61) 5%(3/61)
Operation(47) Diverticulectomy(23):22
open, 1
laparoscopic(7)Gastric
diversion(10):1 Whipple, 7
pyloric exclusion with
gastro-enteric
anastomosis, 2
DuodenojejunostomyBilio-
duodenal drain(5):2 tube
duodenostomy, 3
T-tubeDrainage(8):abscess
drainageOR, not
discussed(7), Primary
closure(2), Diverticulum
inversion(2), Nutritional
jejunostomy(1)
36%(17/47) 6%(3/47)
Non-operation(14) Bowel rest,
antibiotics(14):3
percutaneous drain, 1 ERCP
stent removal
7%(1/14) 0%(0/14)
Thomas  de Perrot et al. 2012 [5] 7 Operation(5) Diverticulectomy(5) None 20%(1/5)
Non-operation(2) Conservative
treatment(2):1 elective
duodenojejunostomy after
conservative treatment
None None 22
Andrea  Rossetti et al, 2013 [3] 7 Operation(6) Diverticulectomy(5),
Bilio-duodenal drain(1),
Nutritional
jejunostomy(1), Drain and
laparostomy(1)
16.7%(1/6,1
post-diverticulectomy
leak)
16.7%(1/6,Drain and
laparostomy)
18.7
Non-operation(1) Conservative treatment(1) None None 16
Favre-Rizzo et al. 2013 [27] 1 Operation(1) Diverticulectomy(1) None None 14
Barillaro  et al. 2013 [28] 1 Operation(1) Diverticulectomy(1),
Surgical drainage(1)
None None 30
Guardado-Bermúdez F et al. 2013 [29] 1 Operation(1) Diverticulectomy(1) None None 30
Vitor  Costa Simões et al. 2014 [2] 1 Operation(1) Diverticulectomy(1),
Duodenojejunostomy(1)
None None 12
Haboubi  et al. 2014 [26] 1 Operation(1) Diverticulectomy(1) None None 22
Sanghyun  Song et al. 2015 [25] 2 Operation(1) Diverticulectomy(1) None None 12
Non-operation(1) Conservative treatment(1) None None 22
Present  study. 2016 1 Operation(1) Laparoscopic
diverticulectomy(1)
None None 10
Notes: Lee et al., 2010 [7] ﬁrst reported laparoscopic diverticulectomy for a case of perforated duodenal diverticulum.
Notes: Laparoscopic diverticulectomy [2]: Lee et al., 2010 [7] and present study, 2016, no any morbidity-mortality, less hospital stay (10days).
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Table  3
The mortality rate in the original series of perforated duodenal diverticulum.
Series No. of Cases Treatment: method Morbidity-mortality
1.Juler et al, 1969 review 1907–1969 [20] 56 mortality rate 34%
2.Durate et al, 1992 review 1969–1989 [21] 47 mortality rate 13%
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[3.Present study 1989–2016 83 
iverticulum such as duodenal window are less accessible through
aparoscopic approach [11].
On the other hand, we reviewed nine studies [2–5,25–29] pub-
ished (the largest study is Chad et al.) [4] combined with the one at
ur institution for a total of 83 perforated duodenal diverticulum
atients from 1989 to 2016.
Treatment method and result data in the most origi-
al series of perforated duodenal diverticulum were analyzed
2–5,20,21,25–29] (Table 2).
Spontaneous perforation of a duodenal diverticulum is a rare
ut serious complication associated with signiﬁcant mortality. The
auses of perforated duodenal diverticulum included diverticuli-
is, enterolithiasis, ulceration, foreign bodies and blunt abdominal
rauma, with diverticulitis being the major etiology of this com-
lication (71.4%) [4]. Early diagnosis is essential for successful
reatment, and CT is helpful for correctly early diagnosis and iden-
ify the lesion site (Table 3).
With only 186 cases reported in the world literature since 1907
o2016, the overall mortality rate in the original series of perfo-
ated duodenal diverticulum was 16%. The present study since 1989
o 2016, reported rates of morbidity and mortality of 23% and 6%
espectively. The overall outcomes are encouraging, with a low
ortality rate and acceptable morbidity. The progressive decrease
n mortality and morbidity because of the fact that improvement
n perioperative care, development of broad-spectrum antibiotics,
roper diagnosis, and increased awareness of this rare entity [4,25].
ther complications remain high, such as duodenal ﬁstulas, intra-
bdominal abscesses, traumatic injury to the common bile duct,
cute pancreatitis, persistent sepsis, and wound infections [20,21].
Chad et al. [4] suggested that nonoperative management has
merged as a safe, practical alternative to surgery in selected
atents. In present series since 1989 to 2016, only 18 patients (22%)
ndergoing nonoperative management and most patients (65, 78%)
ndergoing operation. N. Oukachbi et al., reported conservative
reatment of perforated duodenal diverticulum based on fasting
nd broad-spectrum antibiotics may  be offered in some selected
ases when diagnosis is made early in stable patients, or in elderly
atients with comorbidities who are poor operative candidates
1]. However, nonoperative management should be considered in
atients who present with mild symptoms [25]. Surgical treatment
s currently reserved for failure of endoscopic or conservative treat-
ent. In the present series, the most common surgical treatment
ethod was diverticulectomy(40, 62%), followed by gastric diver-
ion, and surgical drainage.
Surgical diverticulectomy is indicated for perforation that is
oorly tolerated or when there has been a delay in diagnosis, and
lso for massive hemorrhage or failure of endoscopic hemosta-
is [1]. In tradition, excision of the diverticulum after Kocher
aneuver and repairing the defect transversely with 1 or 2 layer
losure with surgical drainage as been described most frequently
1,4,7,8,11,24]. More advanced surgery, such as the Whipple proce-
ure may  be required when signiﬁcant perforation and surrounding
issue destruction were present [1,4,7,8,11,24]. Simple suture clo-
ure of the duodenal wall after diverticulectomy is associated with
 risk of duodenal ﬁstula, which carries a mortality of 20% to 30%
1].morbidity 23%(19/83); mortality 6%(5/83)
Operation(65) morbidity 28%(18/65); mortality 8%(5/65)
non-operation(18) morbidity 6%(1/18); mortality 0%(0/18)
Sometimes in association with a biliodigestive bypass to reduce
the risk of duodenal leak or ﬁstula and to reduce morbidity. Sev-
eral forms of bypass for duodenal exclusion have been proposed,
include gastric diversion procedure such as pyloric exclusion with
gastro-enteric anastomosis, bilio-duodenal drain, or other surgical
drain [1,4]. For juxtapapillary diverticulum, it is essential to cor-
rectly identify the course of the papilla and common bile duct from
the outset to avoid inadvertent injury [1]. Diverticulum arising in
the third and fourth portion of duodenum that develop complica-
tions can be managed by diverticulectomy or segmental duodenal
resection with duodenojejunostomy on the basis of the neck of the
diverticulum is narrow or large [1]. Intraluminal duodenal diver-
ticulum are rare, but are often symptomatic requiring endoscopic
or surgical treatment [1].
The laparoscopic approach has been reported rarely in the liter-
ature [7,8,11]. Callery et al. reported the ﬁrst case of laparoscopic
resection of a duodenal diverticulum with a stapler in 1994 [9,11].
Coelho et al. reported a case of laparoscopic inversion of a duodenal
diverticulum in 1999 [10,11]. Tagaya et al. report another bleed-
ing case treated by laparoscopic diverticulectomy in 2000 [11,12].
Graur et al. reported a case of laparoscopic diverticulectomy of a
symptomatic duodenal diverticulum (chronic pain) in 2005 [11].
Mehmet et al. reported a case of laparoscopic diverticulectomy
of a symptomatic duodenal diverticulum in 2009 [19]. Lee et al.
reported laparoscopic diverticulectomy for a perforated duodenal
diverticulum in a 61-year-old woman, where the opening of the
diverticulum was  closed in 2 layers using an intracorporeal hand-
sewn sutures in 2010 [7,8]. Kella et al. reported a case of laparobotic
duodenal diverticulectomy and choledochoduodenostomy in a 78-
year-old woman  with an abnormal cholestatic liver function proﬁle
and dilated common bile duct who complained of upper abdominal
pain in 2010 [8,13]. Matthijs et al. reported another case of laparo-
scopic diverticulectomy of a symptomatic duodenal diverticulum
in 2011 [18].
K.H. Hutson et al. report two  cases of symptomatic duode-
nal diverticulum successfully and safely treated by laparoscopic
distal gastrectomy or gastric transection with gastrojejenostomy
formation in 2011 [14]. Dilip et al. reported a case of laparo-
scopic management of a large inﬂamed duodenal diverticulum with
massive hemorrhage, and laparoscopic diverticulectomy should be
considered in managing hemorrhagic duodenal diverticula in 2012
[13]. Ahmet et al. reported that the laparoscopic approach is a fea-
sible method in selected patients for the management of intestinal
bezoars in 2012 [15]. Meinke et al. reported a case of intralumi-
nal duodenal diverticulum related gastric outlet obstruction who
to which was treated by laparoscopic duodenotomy and diver-
ticulectomy in 2013 [17]. Yahya et al. reported another case of
laparoscopic diverticulectomy of a symptomatic duodenal diver-
ticulum in 2015 [16].
Lee et al., 2010 [7] and our study reported laparoscopic diver-
ticulectomy for a perforated duodenal diverticulum without any
morbidity and mortality. Laparoscopic approach showed less com-
plication and shorted hospital stay in comparison to conservative,
or open surgery. Despite the small number of cases, we regard
laparoscopic treatment of selected patients with perforated duo-
denal diverticulum as a safe and preferable treatment in the near
future.
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In selected cases, laparoscopic approach to offers good post-
perative results, such as cosmetically better outcome, less tissue
issection and disruption of tissue planes, less pain postopera-
ively, low intra-operatively and postoperative complications, early
eturn to work, better visualization and ability to carry out a thor-
ugh peritoneal lavage, early mobilization, and lower mortality.
ith advances in laparoscopic instruments and techniques, several
inds of complicated duodenal diverticulum had been successfully
reated with laparoscopic approach.
. Conclusions
Although perforated duodenal diverticulum is rare, with only
86 cases reported in the world literature, it required for timely
orrect diagnosis, clinical disease severity assessment, and prop-
rly treatment modality. Conservative treatment may  be offered in
atients who present with mild symptoms. Laparoscopic approach
s easy to reach laterally located and protruding duodenal divertic-
lum, but it is relatively difﬁcult to access the other parts of the
uodenum due to lack of laparoscopic experience. Laparoscopic
pproach is safe and feasible in selected cases of complicated duo-
enal diverticulum, it displays shorter hospital stay and better
utcome for the patient.
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